GE2270A inhibits bacterial protein biosynthesis by acting on EF-Tu1 "4*. The antibiotic has a thiazolyl peptide structure5* which has been recently revised6'7*. Other structurally related antibiotics are normally co-produced with GE2270Aby Planobispora rosea ATCC 53773. We describe the isolation and characterization of GE2270 factors E, Dl, D2, Cl, C2a, C2b, Bl, B2 and T.
characterization
of GE2270 factors E, Dl, D2, Cl, C2a, C2b, Bl, B2 and T.
Crude preparations from fermentations of Planobispora rosea ATCC53773 were obtained (Scheme 1) which were enriched in the factors co-produced with GE2270A. The individual factors were then isolated by preparative HPLC on a 25x250mm column (Hibar, E. Merck) packed with Lichrosorb C18 (7 pin) and eluted at a flow rate of 24ml/minute with phase A and B in the ratio 72 : 28. Phase A and B were acetonitrile-tetrahydrofu- Elution: Linear gradient from 20% to 30% of phase A in 20 minutes.
Detection: UV 254 nm.
The FAB-MS studies were conducted under the following experimental conditions: Positive ion FAB spectra were obtained on a Kratos MS-50 double focusing mass spectrometer; A saddle field atom gun was used with Xe gas 6Kvvoltage and 1 mAcurrent. In the FAB-MSexperiments the sample was mixed with thioglycerol matrix which contained 0.1 macetic acid. The main peak corresponds to the lowest isotope of the protonated molecular ion. and for all other factors shows that the chromophore is identical in all factors which is consistent with the similarity of their UVspectra. The complete *H attributions for the factors Cl, C2a, C2b and D2 are reported in Table 2 . The assignments of the substituents on thiazoles d and e were madeon the basis of the attribution achieved for factor A. The signal around 2.6 ppm which corresponds to the methyl group on thiazole ring e was observed in factor A and in factors E, Dl, D2, Cl, Bl, B2 and T. When both thiazole rings d and e have a methyl substituent, as in factor B2, a second distinct signal at 2.72ppm is present. The signals of the CH2OCH3 substituent at thiazole ring d (singlets around 5.0 and 3.4ppm) are present in factors A, C2a, C2b, Bl, and T. Factor C2a has a CH2OHgroup at position 5 ofthiazol SEPT. 1995 ring e, reflected by a triplet at 5.72ppm (OH) and a doublet at 4.88ppm (CH2), whereas factor C2b has a proton at this position corresponding to a singlet at 8.07 ppm. Thiazole ring d of factor E is substituted with a CH2-OH group in position 5 indicated by two doublets of doublets at 4.98 and 5.00 ppm and a triplet at 5.95 ppm. The thiazole ring d of two minor factors, Dl and Cl, is unsubstituted in position 5 which is indicated by an additional singlet at 8.29 or 8.27ppm, respectively. To determine if a substituent is connected to ring d or e a ROESY spectrum was acquired. In this spectrum the amideproton of the valine moiety experiences a cross relaxation with the substituent on position 5 of thiazole ring e. This is also true if the substituent is only a proton like in the case of factor C2b. Additional evidence of these structural assignments was obtained from hydrolysis studies. The substituted thiazole amino acids characteristic of the GE2270 factors were identified by GC-MSanalysis of the acid hydrolysates of the complex8) and of the single factors. The asparagine moiety offactors A, D2, C1, C2a, C2b, B2, and T has an NH-CH3group, identified by a doublet around 2.5ppm (CH3) and a quartet around 7.4ppm (NH); factors E, Dl, and Bl are unsubstituted at the NH2, as indicated by the additional singlets of the CONH2 group (factor E: 6.62, 6.98; factor Dl: 6.53, 7.00; factor Bl: 6.65, 6.99).
Factor T is characterized by the oxidation of the oxazoline ring. The signals of the oxazoline CH2-CH fragment are missing and a singlet at 8.66 ppmis present which is consistent with a proton in position 5 of an oxazole ring. The structures of the factors are reported in Fig. 1 .
The factors are characterized by the substituents at position 5 of thiazole rings d and e, and on NH2 of asparagine. In the biosynthesis of thiazolyl peptide antibiotics9), the thiazoles derive from one molecule of cysteine and the carboxy group of the adjacent amino acid10) leading to the formation of unsubstituted rings. The types of substituents found in the GE2270 factors suggest that P. rosea modifies the GE2270 backbone by introducing a variable numberof methylene units. Under most fermentation conditions tested, the strain produces preponderantly GE2270factor A and small quantities of the other factors. However, in some media and fermentation conditions there is significant production of factors E, Dl and D2. Since factor A has the substituents with the highest number of methylene units and factor D 1 represents the lowest extent ofmethylation, it appears that the methylation efficiency influences the relative production of the factors in the complex.
All the isolated GE2270 minor factors are active against Gram-positive bacteria. The MICsof the factors, reported in All NMRexperiments were performed on a Bruker AMX600 spectrometer.
in DMSO-J6 at 310K. in DMSO-4 at 313K. Minimal inhibitory concentrations (MIC) were determined by microbroth dilution methodology. Inocula were 104~1 05 CFU/ml. All microorganism were cultured at 37°C. MICswere read at 18 and 24 hours, except for P. acnes (48 hours). P. acnes was incubated anaerobically. Media used were: Oxoid Iso-Sensitest broth (staphylococci, E. faecalis, E. coli, P. vulgaris, P. aeruginosa); Difco Todd-Hewitt broth (streptococci); Difco Wilkins-Chalgren broth for P. acnes.
